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NASA GRC has developed unique testing capabilities to 
evaluate seal performance under representative operating 
conditions (thermal, vacuum, and engagement) 
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Seal design features are tailored to meet requirements for 
each application 
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No separate seal groove(s) required on structure 

Space flight experience: Used on Common Berthing 
Mechanism (CBM) and other locations on ISS 
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• Anchors elastomer element to structure 

• Single piece or multi-segment 

Installed in groove 
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Test fixture inside environmental control chamber 
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Room temperature tests 

Load cycling with programmable loading and unloading profiles 
Seal-on-flange or seal-on-seal mating 
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Temperatures of -238 to 1 122°F (-150 to 600°C) using Tenney test chambers 
Adjustable pressure differential across seal (typically 14.7 psid) 

Nominal (fully compressed, aligned) and off-nominal (gapped, radially misaligned) mating 

Seal-on-flange or seal-on-seal mating 

Multiple chambers and fixtures facilitate testing in parallel 
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Temperatures of -238 to 662°F (-150 to 350°C) using Instron 3119-407A2 environmental 
chamber 

Programmable loading/unloading profiles with load cycling via Instron 5584 electromechanical 
load frame 

Seal-on-plate or seal-on-seal mating 
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Test specimens of various sizes and designs 

Temperatures of -238 to 662°F (-150 to 350°C) using Instron model 
3119-407A2 environmental chamber 

Tests utilize same load frames used for compression and adhesion tests 
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Temperatures: RT to 142°F (RT to 61 °C) 

Test plates were designed so adhesion tests and leak tests could be 
performed on a seal before and after it was scrubbed without having to 
remove it from test plates (minimize handling) 
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14.7 psia to vacuum pressure differential across seal bulbs 

Nominal (fully compressed, aligned) and off-nominal (gapped, radially misaligned) 
mating 

Seal-on-flange or seal-on-seal mating 
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Temperatures of -58 to 203°F (-50 to 95°C) using Mydax 2VLH30W chiller/heater 
Load cycling via Instron SATEC Series Custom 600KN hydraulic load frame 
Programmable loading and unloading profiles 
Seal-on-flange or seal-on-seal mating 
Simplified leakage measurements using air 
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Test fixtures are designed with flexibility to accommodate future 
candidate seal designs required to support NASA’s ongoing 
missions for deep space exploration 
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